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IS * 10242 ( Part 3/Sec 26 ) - 1987 

Indian Standard 

SPECIFICATION FOR 
ELECTRICAL INSTALLATIONS IN SHIPS 

PART 3 EQUIPMENT 

Section 26 Shipboard Telecommunication Cables: 
Shipboard Multicore Cables for Control Circuits 

0. FOREWORD 



0.1 This Indian Standard ( Part 3/Sec 26 ) was 
adopted by the Bureau of Indian Standards on 
20 December 1987, after the draft formulated by 
the Electrical Equipment and Installations in 
Ships Sectiona* Committee had been approved by 
the Electrotechnical Division Council. 

0,2 This standard is one among the series of 
Indian Standards on electrical installations in 
ships. This series will have the following parts: 

Part 1 General, 

Part 2 System Design, 

Part 3 Equipment, 

Part 4 Installation and test of completed 
installation, and 

Part 5 Special features. 

0.3 Jn Part 3, for ease in reference, Sections 10 to 
19 have been reserved for low and medium 
voltage power cables while Sections 20 to 29 
would deal with telecommunication cables for use 
in ships. 

0.4 This standard ( Part 3/Sec 26 ) belongs to a 
series dealing with telecommunication cables and 
radio-frequency cables intended for transmission 
of information rather than the transport of energy 



and constructed specially for that purpose. Other 
sections in this series are as follows: 

Section 23 Shipboard flexible coaxial cables, 

Section 24 Telephone cables for non-essential 
communication services, and 

Section 25 General instrumentation, control 
and communication cables. 

0.5 In the preparation of this standard, assistance 
has been taken from IEG Pub 92-376 ( 1983 ) 
'Electrical installations in ships : Part 376 Ship- 
board multicore cables for control circuits', issued 
by the International Electrotechnical Commission 
(IEG). 

0.6 This part of the standard shall be read in 
conjunction with the other parts mentioned 
in 0.2. 

0.7 For the purpose of deciding whether a parti- 
cular requirement of this standard is complied 
with, the final value, observed or calculated . 
expressing the result of a test or analysis, shall be 
rounded off in accordance with IS : 2-1960*. The 
number of significant places retained in the roun- 
ded off value should be the same as that of the 
specified value in this standard. 

♦Rules for rounding off numerical values ( revised ). 



1. SCOPE 

1.1 This standard applies to shipboard cables in- 
tended for control and similar circuits not suscep- 
tible to interference, for example, pilot lamp 
circuits, alarm circuits, etc. 

1.1.1 It lays down the standard description 
and requirements for such cables. 

1.1.2 Cables described in this standard are not 
intended to be used for lighting and power distri- 
bution. 

1.1.3 The rated voltage is 250 V ac or dc. 



2. GENERAL DESCRIPTION 

2.1 Shipboard cables for control circuits shall 
consist of copper conductors, insulated with ethy- 
lene propylene rubber ( EPR ), cross-linked poly- 
ethylene ( XLPE ), polyvinylchloride ( PVC ) or 
silicone rubber ( S95 ) compounds, laid up in 
concentric layers, provided with an optional tape 
wrapping, made up according to one of the follow- 
ing constructions: 

a) A single sheath of polychloroprene ( PCP), 
or chlorosulphonated polyethylene (CSP), 
or PVC; 
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b) An inner sheath of PGP or CSP and an 
outer sheath of PVC; 

c) A copper braid with an outer single sheath 
of PGP, or CSP, or PVC; 

d) A single sheath of PGP, or CSP, or PVC 
with an outer metal braid; 

e) An inner sheath of PGP, or CSP, or PVC, 
a metal braid and an outer sheath of PGP, 
or CSP, or PVC. 

2.1.1 A PVC inner sheath is not recommended 
whtre the outer sheath consists of a vulcanized 
material. 

2.2 Cables for installation in spaces where corro- 
sion may occur, for example, weather decks, wet 
locations, battery compartments, refrigeration 
spaces, etc, shall have an outer sheath over the 
braid, if any, unless the braid in itself is corrosion 
resistant, 

3. CONDUCTORS 

3.1 The conductors shall consist of plain or tinned 
annealed copper. 

3.1.1 The conductors shall be of the category 
'circular non-compacted conductors — Class 2' 
according to IS : 8130-1984* and their nominal 
cross-sectional area shall be 1 mm a . 

3*2 The conductors shall be of tinned copper 
when the insulation consists of EPR, or XLPE or 
S95 compound, and may be of plain copper when 
the insulation consists of PVC/A compounds. 

In the case of EPR or XLPE or S95 compound 
plain copper is also allowed provided a test verifies 
that no deleterious effects occur between the insu- 
lation and the conductors. 

Note — This test is at present under consideration, 

3.3 Tinned copper conductors shall comply with 
the solder test specified in IS : 5608 ( Part 1 )- 
1970t. 

4. INSULATION 

4.1 Material — The insulation shall consist either 
of EPR compound, or XLPE compound, or PVC/A 
compound, or S95 compound. 

Compliance shall be checked in accordance 
with methods and requirements specified in IS : 
10242 (Part 3/Sec 11 )-1986J. 

4.2 Thickness — The insulation shall be conti- 
nuous and its thickness shall be as uniform as 
possible. 

♦Specification for conductors for insulated electric 
cables and flexible cords {first revision ). 

fSpecification for low frequency wires and cables with 
PVC insulation and PVC sheath : Part 1 General require- 
ments and tests. 

^Specification for electrical installations in ships: Part 3 
Equipment, Sec 11 Insulating materials for shipboard 
power cables. 



The specified ( minimum average ) thickness 
of the insulation shall be: 

a) For XLPE and PVC 0-7 mm 

b) For EPR 0*7 mm 

c) For S95 0-8 mm 

d) For S95 and varnished 0*6 + 0*2 mm 
glass braid or tapes 

The thickness of insulation shall be measured 
in accordance with IS : 10242 ( Part 3/Sec 10 )- 
1986*. 

The average value shall be not lower than the 
specified value. The smallest of the measured 
values shall not fall below the specified thickness 
by more than 0*1 mm -+- 10 percent of the speci- 
fied value. 

The thickness of glass braid or tape is merely 
indicative. 

4.3 Application — The insulation shall be applied 
to fit closely to the conductor without adhering to 
it. It shall be possible to strip the insulation from 
the conductor easily and without damage to the 
insulation, to the conductor, or to the tin-coating, 
if any. 

Compliance shall be checked by measuring the 
force necessary to start the sliding of the insulation 
according to IS : 5608 ( Part 1 )-1970t- 

The values of the force to be applied are under 
consideration, 

5. CORE ASSEMBLY 

5.0 The individual cores assembled together form 
the core assembly of the cable. 

5.1 Construction — The cores shall be cabled in 
concentric layers. 

When necessary, a filler of non-hygroscopic 
material may be used to obtain a round cable. 

The successive layers of cores may be separated 
from each other by interlayer binders of non- 
hygroscopic material. 

5.2 Identification of Cores — Identification of 
the cores except for the case of S95 insulation plus 
glass braid or tape (which is under consideration), 
shall be made: 

a) By colour scheme or by numbering for up to 
and including five cores, and 

b) By pilot/marker system or by numbering 
( see 6 ) for more than five cores. 



♦Specification for electrical installations in ships: Part 3 
Equipment, Sec 10 General construction and testing 
requirements for low voltage shipboard power cables, 

fSpecification for low frequency wires and cables with 
PVC insulation and PVC sheath: Part 1 General require- 
ments and tests. 
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In the case of pilot/marker system, only three 
colours shall be used: one colour for the pilot core, 
the second colour for the marker core (s), the third 
colour for all the remaining cores. In the outer 
layer, two adjacent cores shall be coloured as pilot 
and marker; in all the other layers, only one core 
shall be coloured as marker. 

5.3 Sequence of Cores — If the identification of 
cores is made by numbering, they shall be in 
numerical sequence starting from 1 in the centre. 
If the centre contains two or more cores, they 
shall be numbered 1, 2, etc. 

If a filler centre is used, the numbering shall 
start in the first layer. 

The numbering of the cores in subsequent 
layers shall follow in sequence from the previous 
layer, or centre, and continue consequently in the 
same direction throughout. 

5.4 Number of Gores' — The number of cores 
should preferably be one of the following: 

2, 4, 7, 12, 19, 27, 37 

6. INSCRIPTION ON CABLING GORES 

6.1 Composition — The inscription is composed 
of marks repeated at regular intervals all along the 
core. 

Each mark comprises: 

a) A reference number between 1 and n in 
arabic numerals, n being the number of 
cores in the cable; and 

b) A dash which underlines this reference 
number indicates the direction in which the 
number should be read. 

6.2 Arrangement of the Marks — Two conse- 
cutive marks shall always be placed upside down 
in relation to one another. The arrangement of 
the marks is shown in Fig. 1. 

When the reference consists of a single nume- 
ral, the dash is placed under it; if the reference 
number consists of two numerals, these are diposed 
one below the other and the dash is placed under- 
neath the numeral representing the units. 

6.3 Spacing and Dimensions of Marks — The 

dimensions of the mark and the spacing are given 
below: 

where 

a = minimum width of a mark, 

h = minimum height of a numeral, 

i = approximate interval, in a mark, between 
two consecutive numerals, as well as be- 
tween numeral and between dash, and 

d — maximum interval between two consecu- 
tive marks. 



Nominal Diameter, 
of the Core 


D, 


e h i 

(see 
Note) 


d 


mm 




mm mm mm 


mm 


d < 5-0 




1-2 3-2 3 


50 



Note — When the numeral is 1, the minimum 
width is equal to half the dimension given in this 
column. 

6.4 Appearance of Inscription — The inscrip- 
tion shall be legible and of a colour which 
contrasts with that of the core. 

7. COVERING OF THE CORE ASSEMBLY 

7.1 The core assembly of the cable may be 
covered with a protective layer of non-hygroscopic 
material, for example, one or more polyester 
tapes. 

The protective layer is mandatory for the 
cable construction listed in 2.1(c), 

8. SHEATH 

8.1 Sheath Material — The single or inner 
sheath, as well as the outer sheath, if any, shall 
consist of PCP compound SE1 or GSP compound 
SH or PVC compound ST2. 

Compliance shall be checked in accordance 
with the methods and requirements specified 
in IS : 10242 ( Part 3/Sec 19 )-1986*. 

When a PVC sheath is put in direct contact 
with another elastomeric sheath or with eiastome- 
ric material insulated cores, a contamination test 
[ see IS : 10242 ( Part 3/Sec 10 )-1986| ] shall be 
carried out. 

8.2 Sheath Thickness — The sheath shall be 
continuous and its thickness shall be as uniform as 
possible. 

The specified ( minimum average ) thickness 
(mm) of the sheath shall comply with Table 1 . 

The sheath thickness of a cable with the num- 
ber of cores other than the preferred one shall be 
that specified for the next higher preferred number 
of cores. 

The thickness of sheath shall be measured 
in accordance with 11.5 or J3.2 ( type test ) of 
IS : 10242 ( Part 3/Sec 10 )-1986f. 

The average value shall be not lower than the 
specified value. The smallest of the measured 
values shall not fall below the specified thickness 
by more than 0*1 mm +15 percent of the speci- 
fied thickness. 



♦Specification for electrical installations in ships: Part 3 
Equipment, Sec 19 Sheathing materials for telecommuni- 
cation and power shipboard cables. 

tSpecification for electrical installations in ships: Part 3 
Equipment, Sec 10 General construction and testing 
requirements for low voltage shipboard power cables. 
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TABLE 1 SHEATH THICKNESS 

( Clause 8.2 ) 



Type op Cable 

I 


Type oe 

Insulation 


Sheath 




Preferred Number of 


Cores 




2 


4 


7 


12 


19 


27 


37 


! 

Single sheathed with or 
i without outer metal braid 


EPR 
PVC/A 

XLPE 


Single 


i*o 


1*1 


1*1 


1*3 


1*3 


1*5 


1*5 


[j«0 2.1(a) and (d) ] 

! 


S95 


Single 


pi 


1-1 


1*2 


1*3 


1*4 


1*5 


1*6 


1 Single sheathed with inner 
metal braid [ see 2.1(c) ] 


EPR 

PVC/A 

XLPE 


Single 


i-i 


1*1 


1*2 


1-3 


1-4 


1-5 


1*6 


S95 


Single 


i-i 


1*2 


1-2 


1*3 


1*4 


1*6 


1*7 


Double sheathed without 
metal braid [ see 2(b) ] 


EPR 

PVC/A 

XLPE 


Inner 


0*8 


0*8 


0*8 


0*9 


1*0 


1*0 


1*1 


Outer 


i-i 


W 


1*2 


1*3 


1-3 


1-4 


1*4 


S95 


Inner 


0*8 


0'8 


0*8 


0*9 


1*0 


1*0 


1*1 


Outer 


1-1 


1*1 


1"2 


1*3 


1-3 


1*4 


1-5 


Double sheathed with metal 
braid [see 2.1(e)] 


EPR 

PVC/A 

XLPE 


Inner 


1*0 


l'l 


VI 


1*3 


1-3 


1*5 


1*5 


Outer 


0*8 


0'9 


0*9 


l'O 


_1*0 


1*1 


1*2 


S95 


Inner 


1*1 


11 


1*2 


1*3 


1*4 


1*5 


1*6 


Outer 


0*9 


0*9 


0*9 


10 


1*1 


1*2 


1*2 



8.3 Application of the Sheath — The single or 
inner sheath shall be applied to fit closely to the 
core assembly of the cable. 

The sheath shall not adhere to the insulation 
of the cores of the outer layer, nor to the covering 
including the braid, if any. 

The outer sheath shall be applied to fit closely 
to the inner sheath or the braid. 

S. METAL BRAID ARMOUR 

9.1 The standard type of metal braid armour shall 
consist of wires 0*3 mm in diameter. 

The wires shall be made of: 

a) Copper, for the cable construction accord- 
ing to 2.1(c), and 



b) Zinc coated (galvanized) steel for the cable 
construction according to 2.1(d) and (e); 
on special request, however, copper, copper 
alloy or aluminium wires may be used. 

Joints in the braiding wires shall be soldered, 
twisted or woven in and there shall be no joint in 
the complete braid. The braid shall be evenly 
applied. 

The filling factor as specified in 3.2.2 of 
IS : 5026-1969*, shall be at least 0*6. 



♦General requirements and tests for radio frequency 
cables. 



10. SEPARATOR 

10.1 A separator of suitable material ( for example, 
a polyester tape ) may be applied between the 
metal braid and the PCP or CSP sheath. 

11. GABLE MARKING 

11.1 The cables shall be provided with an identi- 
fication of the manufacturer and the year of 
manufacture. 

Note — Other markings are under consideration* 

12. CABLE DIAMETER OVER SHEATH 

12.1 The diameter over sheath of the finished 
cable shall be calculated according to Appendix G 
of IS : 10242 ( Part 3/Sec 10 )-1986*. 

13. ELECTRICAL REQUIREMENTS 

13.1 Electrical Resistance of Conductors — 

The electrical resistance at 20° C shall comply with 
IS: 8130-1984-f. 

The method for measuring the resistance and 
also for correcting the measured values for length 
and temperature is specified in 10.2 of IS : 10242 
( Part 3/Sec 10 )-1986*. 

13.2 High Voltage Test — The insulation shall 
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withstand the application of the test voltages of 
1*5 kV ac or 3*0 kV dc for 5 minutes. 

The method for carrying out the high voltage 
test is specified in 1D.3 of IS : 10242 ( Part 3/ 
Sec 10 )-1986*. 

13.3 Insulation Resistance — The values of 
insulation resistance for various insulating com- 
pounds shall comply with IS : 10242 ( Part 3/ 
Sec 11 )-1986t- 

The method for measuring the insulation 
resistance is specified in 12.2 of IS : 10242 (Part 3/ 
Sec 10 )-1986*. 

14. FLAME RETARDANCE 

14.1 The finished cable shall comply in accordance 
with the test specified in IS : 10810 ( Part 53 )- 
1984$, 

Note — Further parts under IS : 10810 covering 
methods of test for checking various characteristics for 
flame retardant properties of the cables are under consi- 
deration. Reference to these will, therefore, be added in 
due course. Till-such time the relevant Indian Standard 
is available, the flame retardant characteristics of the 
cables may be checked in accordance with IEC Pub 
331 (1970) *Fire resisting characteristics of electric 
cables', and IEC Pub 332 (1970) 'Tests on electric 
cables under fire conditions'. 



^►Specification for electrical installations in ships: Part 3 
Equipment, Sec 10 Shipboard cables: General construction 
and testing requirements. 

tSpecification for conductors for insulated electric 
cables and flexible cords {first revision ). 



♦Specification for electrical installations in ships: Part 3 
Equipment, Sec 10 Shipboard cables: General construction 
and testing requirements, 

tSpecification for electrical installations in ships: Part 3 
Equipment, Sec 11 Shipboard cables: Insulation materials 
for shipboard power cables. 

JMethods of test for cables: Part 53 Flammability test. 
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